I. Introduction
For glass and ceramic materials which have slow crack growth (stress corrosion) as the unique, time-dependent failure mechanism, it is possible to predict the fatigue life under one loading condition from another. Prediction of cyclic fatigue lifetime from static lifetime for Griffith flaw system can be done analytically by using the ratio of static fatigue to cyclic fatigue life, introduced by Evans Mode I stress intensity factor, and K w is the Mode I critical stress intensity factor or fracture toughness of the material with a flat R curve.
Natural flaws
In static fatigue testing a constant applied stress (a) is employed.
Noting that n > 10 for most glass and ceramics, one can derive the following static fatigue equation
where tfs is the time to failure, S, is the inert strength, and B is the parameter associated with fracture toughness, crack geometry and fatigue parameters.
In cyclic fatigue testing a time-varying, periodic stress (a(t)) is applied. The time to failure (trc) in cyclic fatigue can be expressed as [1] ! ....
(3) (4) numerically to cover any integer or real value of n for a full range of R = 0-1.0, even though some limited data on the h ratio exist [1, 12] . is possible to obtain an approximate (but accurate) relation between log h and log n for a given R ratio by using the regression analysis
where _ and fl are the regression coefficients. Table 1 shows the regression coefficients _ and ft. For n > 10, the maximum error in h ratio, as compared with the exact solution, was 1.0% for R = 0 to 0.7, and 4.5 % for R = 0.8 to 0.9. Therefore, the table gives a convenient and accurate means of determining the h ratio for a natural flaw system for any given value of n, either integer or real. The complication of a lack of a simple analytical solution to Eq. (5) for real numbers can be eliminated with Eq. (6) and Table 1 .
Indentation flaws
Because of the residual contact stress produced by elastic/plastic indentation deformation [2], an addi- Table  1 Regression coefficients of the h ratio (Eq. ,
Note that the normalized net stress intensity factor consists of two terms: the first is a function of the remote applied stress and the second is related to the residual contact stress [2,3]. The differential form of Eq. where log h was plotted against log n as for the natural flaw system (Fig. 1 
Results and discussion
The results of the static and cyclic fatigue testing of perature distilled water are depicted in Fig. 4 . Consistent with the results shown in Fig. 3 , the alumina is slightly more susceptible to fatigue in static loading than in cyclic loading within the experimental range used. The "apparent" fatigue parameter was obtained from the data as n' = 32.92_+ 6. 01 
